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Materials and fermentation setup
Fermented manure and maize silage were analyzed for antibiotic residues. Trace amounts of tetracycline were detected in the fermented manure (< 0.28 mg kg -1 ) which were not included in the calculation of the recovery rates due to the high fortification of 5 mg kg -1 .
The maize silage utilized possessed a dry matter (DM) and organic DM content of 3.4% and 3.2%, respectively. The C:N:P ratio was 86:5.7:1 (P calculated as phosphorous).
The fermenters incubated with fermented manure and maize silage possessed a dry matter (DM) and organic DM content of 6.8% and 4.8%, respectively. The C:N:P ratio was 35.6:6:1, the ammonium nitrogen concentration was 2.1 g L -1 .
The fermented manure used for autoclaving possessed a dry matter (DM) and organic DM content of 5.9% and 3.9%, respectively. The C:N:P ratio was 30.6:6:1, the ammonium nitrogen concentration was 2.1 g L -1 . During the experiment no foam development was observed within the bottle. When the bottles were opened on the respective sampling day, no fizzling was recognized. Both observations support the assumption that autoclaving resulted in a sufficient deactivation of the microbiology of the inoculum.
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Sample preparation and analysis
Non-dried samples were extracted using the microwave system MLS-Ethos plus, terminal 320
(MLS GmbH Mikrowellen-Laborsysteme, Leutkirch, Germany). Samples containing oxytetracycline (OTC) were extracted at room temperature on a horizontal shaker in 15 mL PP tubes using the same solvents as described below, as higher recovery rates were obtained for OTC using this setup. For extraction of the other substances, 1 g sample material was transferred into a Teflon microwave extraction vessel and spiked with the internal standard and an aliquot of 5 mL was reduced to approx. 20 µL using a rotary evaporator. The residue was reconstituted in methanol and water (1:1, v/v, three times 170 µL) and transferred into a 1.5 mL reaction tube. Samples were stored at -20 °C before analysis which was performed within 24 hours after preparation.
For quantification, antibiotic free cattle feces standards were prepared contemporaneously with the fermenter samples following the same protocol. Number of standards and their concentrations were adapted to the initial antibiotic content of the fermenter.
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Identification and quantification of transformation products
UV-chromatograms of the sample extracts were checked for potential transformation products by comparing data of different sampling days and different initial antibiotic contents. If new substance related peaks were identified, peak areas of the different sampling days were compared and the matrix of the sampling day with the highest peak area was used for peak isolation (SMX and SMPD day 42, SDM day 7, fortification with 200 mg kg -1 ). Twenty g sample material of the respective matrix was extracted according to Spielmeyer et al. (2014) .
The reconstituted sample extract was diluted with methanol and water (1:1, v/v) to precipitate non-polar compounds, centrifuged (3 min, 1000 g) and the supernatant was used for further preparation. Methanol was removed in a stream of nitrogen and the sample was diluted with water to a volume of approx. 14 mL. Sample clean-up was performed using a Chromabond® HR-X solid phase extraction (SPE) cartridge (Macherey-Nagel, Düren, Germany). The sorbent was conditioned and equilibrated using 3 mL methanol with 0.1% formic acid, 3 mL methanol and 6 mL deionized water. After sample application, sequential elution was performed with 5 mL 20% methanol, three times 5 mL 50% methanol and 5 mL methanol.
The three extracts were separately reduced to dryness via rotary evaporator and reconstituted in three times 170 µL methanol and water (1:1, v/v). The LC-UV chromatograms of the samples were checked for the presence of the new products and the respective fractions were utilized for MS/MS and MS 3 analyses. MS 3 experiments were carried out with a 3200 QTRAP MS/MS system (AB Sciex Instruments, Framingham, USA) which possesses a hybrid triple-quadrupole/ linear ion trap technology. For NMR analysis, the extraction procedure was repeated with 60 g to 280 g sample material depending on the intensity of the substance peak. The respective fractions (SMPD and SDM 50% methanol, SMX 20% methanol and 50% methanol) were cleaned up via UHPLC using the same system and setup as utilized for sample analysis. The gradient was modified to obtain better separation of matrix compounds and polar transformation products. To avoid signals of formic acid in the S5 NMR spectra, the aqueous eluent was changed to water with 2% acetonitrile without addition of formic acid. The collected fractions were reduced to dryness and the residue was reconstituted in 200 µL d 6 -DMSO. NMR analyses ( 1 H, 13 C, COSY, HSQC, HMBC) were performed using a Bruker Avance III 600 MHz spectrometer.
For quantification of the transformation products (TP) 1, 2, 3 and 5, the UV-chromatograms of the sample analyses were used assuming comparable extinction coefficients for the initial antibiotic and the respective TP.
In case of TP 4, a separate LC-MS/MS measurement series was performed for quantification, as there was no baseline separation of the substance peak and polar compounds from the sample matrix in the UV-chromatogram. Based on the estimated purity of the isolated product, a mix standard of SMX and TP 4 was analyzed. The peak ratio was utilized to determine the response factor and, subsequently, the amount of TP 4 in the fermenter samples.
Antimicrobial activity
The antimicrobial activity of the transformation products was estimated via the BRT MRL test. The test system is optimized for the determination of anti-infectives or inhibitors in milk using the test organism Geobacillus Stearothermophilus var. calidolactis C953 immobilized on 96-well plates. The corresponding antibiotics and isolated TP were diluted in inhibitor free milk (unskimmed milk, fat content 3.5%) to reach concentrations between 0.05 and 4 mg L -1 .
As recommended by the manufacturer, penicillin G (4 µg L-1) and inhibitor free milk were used as positive and accordingly negative control.
In each well, 100 µL of the respective sample was pipetted and the plate was incubated for 135 min at 65 °C until the negative control turned yellow. Afterwards, the plate was rinsed with deionized water and analyzed using a Synergy™ 2 microplate reader (BioTek, Bad
Friedrichshall, Germany). Measurement and reference wavelength were set to 450 nm and S6 620 nm, respectively. Based on the data respective the sigmoid curve obtained for the initial antibiotic, the remaining antimicrobial activity of the TP was estimated. (Table S1 ) (Table S2) Supplemental (Table S3) Supplemental (Table S4) Supplemental (Table S5) Supplemental 
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